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ABSTRACT 
Single-use plastics, or disposable plastics, have become entrenched in the daily lives of 
college students across the country. Whether it is a plastic bag from grocery shopping, a stirrer 
from a morning coffee, a clamshell container for that convenient on-the-go lunch, or even a 
simple straw — these easily overlooked and thrown away items begin to add up. Despite 
advertisements for more sustainable products like metal straws, re-usable shopping bags, and 
ceramic coffee containers, the convenient plastic options are still being used. Despite news 
articles regularly showing the damage caused by plastic pollution (images of floating garbage or 
injured sea turtles most likely come to mind), apathy towards environmental issues continues to 
rise. 
The goal of this project is to identify an on-going, complicated issue such as the problem 
of single-use plastic usage, to investigate the issue by reviewing literature on the topic, and then 
to respond to the issue through design experiments. These experiments are intended to engage a 
potential audience with the issue of plastics in new ways that may encourage behavioral changes 
and at the very least encourage personal habits to be questioned. Methodology from packaging 
design, product design, interaction design, and video game design are used to present a message 
against the usage of single-use plastics.
 1 
CHAPTER 1: INTRODUCTION 
 
1.1 Overview 
 
 Relatively speaking, single-use plastics have not been around for very long and yet they 
are already filling up landfills and oceans. Concerns are being raised for the health of the planet 
as well as for the health of the wildlife, livestock, and humans that live upon it. Plastics do not 
typically biodegrade, they simply break down into smaller pieces or microplastics. Therefore this 
is not an issue that will just disappear overnight.  
1.2 Project catalyst 
 The idea for this thesis project began as a result of the inspirational teaching methods of 
the Graphic Design professors at Iowa State, the first of which being Professor Andrea Quam. In 
the fall semester of 2016, she assigned students the task of researching water quality issues in 
Iowa and then creating a designed campaign based on the issue. The components should not only 
raise awareness for the issue but should also point out solutions. This was my first introduction 
to using design to address real-world issues as opposed to using it for more commercialized 
purposes.  
 In the spring semester of 2018, a project assigned by Professor Alex Braidwood inspired 
me to focus exclusively on plastic usage for this thesis. The assigned project was to redesign 
packaging for a product of the students’ choosing in order to discourage consumers from 
purchasing it. Straws were the selected product and this became the first of several design 
experiments that grew to make up the creative portion of the thesis. Straws and other single-use 
plastics in the food industry are, at their core, completely unnecessary, harmful, and 
unsustainable. Therefore, they seemed to be a perfect target to address in a series of experiments. 
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CHAPTER 2: LITERATURE REVIEW 
 
2.1 Definition of single-use plastics 
 The United Nation Environment Programme defines single-use plastics as any disposable 
plastic that was designed to be used only once. Most commonly used in packaging (around fifty 
percent), single-use plastics “include, among other items, grocery bags, food packaging, bottles, 
straws, containers, cups and cutlery” (UNEP, 2018, 2). The top environmental polluters, as 
identified by the UNEP, are as follows: “cigarette butts, plastic drinking bottles, plastic bottle 
caps, food wrappers, plastic grocery bags, plastic lids, straws and stirrers, other types of plastic 
bags, and foam take-away containers” (vi-vii). Aside from the cigarettes, these items are heavily 
associated with the food industry. Convenience seems to be valued over long-term, sustainable 
choices. The impact of one’s negative choices does not tend to have an immediate ramification.  
2.2 Types of plastics 
 Environmental scientist Christopher Rhodes provides a detailed explanation of what 
exactly plastic is and what types there are in his article entitled “Plastic pollution and potential 
solutions.” According to Rhodes, most plastics are made from hydrocarbons gathered from crude 
oil and natural gas although plant-based oils are becoming more common. Plastics are divided 
into two main groups: those that can be re-shaped by heat (thermoplastic) and those that cannot 
(thermoset). The thermoplastic category includes polyethylene (PE), polyethylene terephthalate 
(PET), polypropylene (PP), polyvinyl chloride (PVC), and polystyrene (PS) (Rhodes, 2018, 
209). Most single-use plastics fall under this category. For example, beverage bottles are 
typically PET, grocery bags are typically PE or PVC, disposable cups and cutlery are PP or PS. 
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2.3 History of single-use plastics 
 Alexander Parkes is credited with creating the first synthetic plastic in 1856. The 
invention continued to be improved upon over the next several decades as the material was being 
used for photographic film (Rhodes, 209). By 1941, John Rex Whinfield had patented PET; PP 
was created in 1951; PS emerged in 1954; by the 1960s, plastic bottles had almost completely 
replaced glass bottles in the mass market (211). In the grand scheme of things, it did not take 
much time for plastics to go from a new invention to something that had completely taken over 
the world of packaging. Currently, plastic is being produced in greater quantities than almost 
every other material and most of this production is for single-use only (UNEP, vi). 
2.4 Single-use plastics and the environment 
 All too often, single-use plastic ends up as litter that pollutes the environment. Of all the 
plastic waste on the planet, half of it comes from packaging according to reports from the United 
Nations Environment Programme. This organization has additionally noted that most plastics do 
not get properly recycled. As of the date the report was written in 2018, nine billion tons of 
plastic have been created. Of that total, just nine percent has been recycled (UNEP, vi). In 
addition to not being visually pleasing, plastics in the environment can have significant negative 
effects. Plastic waste has been observed to make natural disasters worse as it can block 
waterways (vii). According to research compiled by John Tibbetts, plastic waste ends up in the 
environment either by littering or by being carried by the wind and waterways from open dumps 
or landfills (Tibbetts, 2015, 91). Environmental scientist Travis Wagner notes that plastic bags 
are the number one concern when it comes to plastic waste being carried out of landfills by the 
wind (Wagner, 2017, 5). Even if plastic is “properly disposed of” in a landfill, it still takes an 
incredibly long time to breakdown. It is unsustainably slow considering how much is produced 
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and thrown away. According to an article by sustainable packaging expert Rick LeBlanc, plastic 
bottles and plastic bags can take up to a thousand years to decompose. Styrofoam will never 
biodegrade (LeBlanc, 2018). Plastic packaging is even impacting agriculture as plastic residue 
accumulates in the soil. According to researchers at Washington State University, once levels of 
plastic in the soil reaches 72 kilograms per hectare —problems begin to occur. “Plant growth is 
inhibited at these levels, and the accumulated plastic residue may affect soil moisture, nutrient  
transport, and secondary salinization” (Brodhagen, 2016, 81-82). The researchers note that many 
farming products are packaged with plastics that claim to be biodegradable, but there is not a 
standard in place for how quickly they biodegrade or if they even break down completely or at 
all. This may lead to a damaging amount of plastics being tilled into soil used to grow critical 
crops (83).  
2.5 Single-use plastics and economics 
 Plastic waste not only devastates the environment, but it also creates huge financial 
burdens particularly on costal countries. In terms of tourism, “The economic benefits of a 100% 
reduction in marine debris at the beaches was valued at $64.93 per visitor” (Wagner, 6). Visitors 
would much rather visit a clean beach than one filled with trash —seventy eight percent of which 
would be plastic (6). When it comes to the cost of cleaning up this plastic waste, the Asia-Pacific 
region spends $1.3 billion dollars every year. Cleaning the coasts of Europe costs around 630 
million euros (approximately $706 million dollars) every year (UNEP, vii). There seems to be a 
significant monetary incentive to reduce plastic waste, yet production continues to increase. 
2.6 Single-use plastics and wildlife 
 Mismanagement and over-production of plastics threaten hundreds of species of animals. 
They are affected either by ingestion or entanglement. In the ocean particularly, animals such as 
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sea turtles and dolphins are unable to distinguish a plastic bag from a food source like a jellyfish. 
This results in the ingestion of plastic —which can lead to fatal blockages in the airways or 
stomachs of these creatures. Even if they survive ingesting the plastics, toxic chemicals from the 
plastic transfer to the tissues of their bodies (UNEP,vii). Besides dolphins and turtles, over 690 
other aquatic creatures are negatively impacted by plastic waste. Even small invertebrates are 
losing their homes as plastic bags start to envelope the ocean floor (Wagner, 6). Over time, the 
impact from this littered plastic adds up. As smaller fish ingest plastics and are eaten by larger 
fish, the effect compounds. More and more plastic and toxic chemicals are introduced to the food 
chain (Tibbetts, 93). Seabirds are at a great risk when it comes to ingesting plastics. Usually the 
result is “gut obstruction” which can often be fatal. Research conducted by Wilcox, Sebille, and 
Hardesty established a “basis of concern” for population level impacts on species of seabirds 
(Wilcox, 2015, 11902).  Animals are suffering and dying at the hands of this out-of-control 
plastic production, and yet there is very little sign of production slowing down.  
2.7 Single-use plastics and humans 
 As of yet, there have not been any studies that investigate the impact eating seafood 
contaminated with plastics has on human health. However, there is increasing evidence of a more 
direct negative impact that plastics have on human health. To start, many plastics have been 
identified as containing carcinogenic chemicals. Styrofoam, for example, contains two 
carcinogens: styrene and benzene (UNEP, vii). These chemicals are highly toxic and can damage 
the nervous system, respiratory system, and reproductive system. This can occur if the materials 
are eaten or burned in proximity and inhaled (vii). Even when plastics are recycled at the proper 
facility, there can still be some negative consequences for human health. Researchers Zhao, 
Tsuda, and Doi found evidence that residents living closer to a plastics recycling facility were 
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more likely to report mucocutaneous and respiratory symptoms. The recycling plants emit 
compounds such as benzene, chloroform, methanol, carbon tetrachloride, and formaldehyde — 
which are known to cause the reported symptoms (Zhao, 2017, 209). Researchers Srivastava and 
Godara explain in-depth which plastic products are most dangerous for human health, why, and 
what symptoms may occur. The most dangerous kind, polycarbonate, fortunately is not used in 
most single-use plastics. However, it does coat the inside of food cans. Chemicals that disrupt 
liver function, increase insulin resistance, and damage the reproductive and nervous system and 
leach into the canned foods (Srivastava, 2013, 12). That does not, however, mean that single-use 
plastics are completely harmless. PET, used in beverage bottles, can release DEHA —a 
carcinogen. PVC, used in some grocery bags, is known to release large amounts of DEHA. PS, 
widely used for disposable cups and cutlery, is suspected to “leach harmful carcinogens” (13). 
Despite all the dangers posed to human health, most people continue to use these products. 
2.8 Single-use plastic bans and taxes 
 To combat the growing issue of plastic pollution, various governments large and small 
and various corporations have tried implementing strategies to reduce plastic consumption. In 
some cases taxes were implemented and in others, full or partial bans were put into effect. As of 
2018, over 60 countries have placed regulations on plastics bags and Styrofoam materials 
(UNEP, 65). 
Ireland  
 In 1998, the Irish government estimated that consumers would be willing to pay 
approximately two cents for a plastic bag. Since their goal was to reduce the usage of these bags, 
they set the tax at fifteen cents —six times more than the average consumer would be willing to 
pay. Before the year was up, consumption of plastic bags fell by 90%. This initiative was paired 
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with a public awareness campaign and revenue from the tax was sent to an Environmental Fund 
(UNEP, 46-48).  
Austria 
 As a member of the European Union, Austria needed to comply with a directive to cut the 
consumption of plastic bags down to 90 per person per year maximum. However, the Austrian 
government decided to go even further in 2016 and reduce that figure to 25 per person. The 
government agency responsible for environmental protection signed agreements with large 
retailers to advance this goal. On a volunteer basis, most retailers in Austria have either stopped 
providing plastic bags for free or have stopped providing them altogether as of 2017 (UNEP, 48). 
Rwanda 
 After a study conducted in 2004 concluded that plastics were “threatening agricultural 
production, contaminating water sources, killing fish and creating visual pollution,” the Rwandan 
government set to work on tackling this problem. The creation, use, and sale of plastic bags 
became strictly banned by 2008. Tax credits were awarded to organizations who could invest in 
plastic recycling and creating re-usable bags (UNEP, 49). 
Kenya 
 Before Kenya enacted their ban, plastic waste was a major health concern for human and 
livestock. According to veterinarians in the area, cows would typically consume two and a half 
plastic bags in addition to other plastics over the course of their lives. The Kenyan government 
put a ban on plastic bags in place in 2017 and set the fines for using them at $38,000 or four 
years in jail. This made Kenya’s ban the most extreme plastic ban at the time this UN report was 
written (UNEP, 52). 
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Bangladesh 
 Environmental agencies in Bangladesh unearthed some shocking statistics about plastic 
waste within the country. Nine million plastic bags were wasted in the capital city approximately 
everyday. Of those nine million, only around 10% were properly disposed of while the remaining 
90% were littered. Further research into the issue concluded that this plastic waste made flooding 
issues in the country significantly worse because drainage systems were being clogged. 
Bangladesh did introduce a ban in 2002, but it was unfortunately not enforced. As a result, not 
much has changed (UNEP, 55). 
New York City 
 The city of New York first attempted to ban single-use Styrofoam in 2015. After the ban 
was in place, plastic producers and recyclers claimed that Styrofoam was recyclable and they 
sued the city in response. The ban was temporarily overturned. However, after the New York 
City Department of Sanitation reported that Styrofoam could not be recycled in any manner that 
worked economically or environmentally, the ban was reinstated in 2017 (UNEP, 57). 
University of Portland 
 The University of Portland started leading the way to reducing plastic usage on a college 
campus in 2010 when it became the “first University on the west coast to ban disposable plastic 
water bottle sales.” In 2018, they became the first campus to ban the use of single-use plastic 
straws as well (Politoski, 2018). Since then, other campuses across the country are starting to 
look at their own plastic usage and adapt similar strategies. 
2.9 Working towards solutions 
 Plastic usage in its current state is unsustainable. To help combat the problem, 
researchers at the University of Hull are working towards developing a new form of plastic that 
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is biodegradable. They determined that recycling is not enough to solve the problem of plastic 
waste. Unfortunately at the moment, there is not a definitive timeline for the creation of this new 
material, nor a guarantee that it will ever be created (Hull, n.d.).  In addition to companies that 
manufacture metal or paper straws, there are companies looking to help solve the plastic crisis by 
creating edible straws. A company called Loliware designed a straw out of seaweed that is 
entirely edible (or compostable if uneaten) and can be manufactured with flavors and nutrients 
added (Peters, 2017). In contrast with these organizations who are working to create new 
sustainable alternatives for plastics, Adidas is tackling the issue of what to do with the plastic 
that is currently in the ocean. In 2019, Adidas announced that they will be using plastic waste 
gathered from the ocean to manufacture eleven million pairs of shoes. In 2017 they created one 
million and in 2018 they created five million (Paulos, 2019). Whether it be new plastics, plastic 
alternatives, or new uses for existing plastic waste, people and organizations from around the 
world are developing solutions to this difficult issue.  
2.10 The future of single-use plastics 
 Although many countries, governments, corporations, and campuses around the world are 
making strides to reduce plastic usage, a world without single-use plastics still seems to be a long 
way off. Countries like Costa Rica have plans to phase out their plastic usage by 2021. The 
United States, however, has no such plan in the works. Researchers continue to debate whether 
taxes, bans, social campaigns, or public-private partnerships are the best strategy for reducing 
plastic usage. As individuals, everyone plays a part and can do a few simple things to reduce 
their personal impact on the planet. Saying “no” to straws, remembering the re-usable grocery 
bags, and bringing a lunch to work or school are great ways to reduce plastic usage. These are all 
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behavioral choices that can be acted upon immediately. It is easy to slip back into convenient old 
habits so it is important to be reminded of how big of an issue plastic waste really is.   
2.11 Why is it so hard to stop using single-use plastics? 
 Despite all the evidence regarding how dangerous plastics are for the environment, 
animal health, and human health— single-use plastics are still incredibly common products used 
in the daily lives of most American students. Despite the availability of sustainable alternatives 
like metal straws, lunch boxes, re-useable bags, and coffee thermoses— many are still opting for 
the quick and convenient plastic option. According to research by Bartolotta and Hardy, the two 
main reasons why people will not choose a sustainable option is either because they left their re-
usable item at home or they view re-usable items as unsanitary (Bartolotta, 2018, 579). Since the 
most common reason for not using a sustainable product is forgetting to bring one and since the 
plastic options are so readily available in most cases— many people will find themselves 
thinking that it is not a big deal if they use the convenient plastic option. This effect may be 
small on the individual level, but it adds up quickly if everyone continues with this same 
mindset. Habits, convenience, and general availability of single-use plastic products make it 
incredibly difficult for people to change their behavior. 
2.12 The science of behavior 
 According to physicians and researchers Jenssen, Buttenheim, and Fiks, there are many 
factors and potential biases that are involved in the decision making process. The first example 
of such a bias (the status quo bias), is that people have a tendency to adhere to the first option 
they picked even if a new and better option becomes available (Jenssen, 2019, 4). This could 
help to explain why, despite reusable alternatives existing, many people stick with their 
previously developed habits of using disposable plastics. In addition to the status quo bias, the 
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researchers also outlined one called present bias. This describes the phenomenon in which people 
tend to be more concerned about “costs and benefits” that are occurring in the present than those 
that would occur in the future (4). The present bias may help to explain why people will choose 
the convenient plastic option that will suit their needs in the time being without an abundance of 
concern for how that plastic will impact the environment in the future. Other factors that have a 
significant impact on behavior are “social norms and peer comparison” (5). If people see other 
people using sustainable options, they are more likely to adopt similar behavior.  
According to researchers Michie, van Stralen, and West, the three key factors that lead to 
behavioral change are capability, motivation, and opportunity (Michie, 2011).  Capability would 
refer to knowledge of the issue — in this case that single-use plastics are damaging the 
environment. Motivation refers to habits, emotion, and decision making — whether or not a 
person is in the habit of using sustainable or non-sustainable products in this case. Finally, 
opportunity refers to all other extraneous factors like whether or not a person has access to a 
sustainable product.  
Researchers at the University of Washington determined that a “pivotal experience” is 
something that encourages a change in behavior. The four factors that can lead to such an 
experience were identified as the following: “prolonged discontent and desire to change, 
…significant changes that increase fear or hope of future, …increased understanding of one’s 
behavior and personal data, and …social accountability” (Bhattacharya, 2018, 129). In the case 
of switching away from plastic utensils people must have an internal goal of changing, some sort 
of concern for their future health or the health of the planet, a knowledge that their own behavior 
has an impact, and they must have others around them that encourage the positive behavior 
change.   
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2.13 Design and behavior change 
 When it comes to designing interventions for the purpose of changing behavior, there are 
some approaches that are more effective than others. According to researcher Ueland from the 
Norwegian Institute of Food and Health, people need to feel that they are personally impacted by 
a risk in order to change their behavior to avoid said risk (Ueland, 2018, 3). If they do not feel 
that the issue is personally relevant, they are unlikely to make any changes. As a result, if people 
do not believe they will be personally affected by plastic pollution, they are less likely to cease 
their behavior of using plastics. Ueland also points out that “the information channel used by the 
sender is crucial to the manner in which the information is received” (1). Different methods of 
communication can drastically change the message or alter its impact. Simply listing facts and 
statistics is not typically the most impactful in terms of encouraging behavior change (2). The 
main reasons that people will not change their behavior according to Ueland is not because they 
fail to understand the issue but, rather, it is due to not experiencing negative consequences, 
laziness, or personal preferences (3). In terms of which communication channels engage 
audience most effectively, traditional media like television and newspapers often lack sufficient 
content needed to be effective. Social media and web-based games have been shown to 
effectively increase knowledge “of risk and risk-reducing measures” particularly in a younger 
audience (4).  
 According to an in-depth analysis of behavior change strategies, researchers Axon, 
Morrissey, Aiesha, Hillman, Revez, Lennon, Salel, Dunphy, and Boo concluded campaigns that 
rely too heavily on education and raising awareness do not tend to having lasting effects on 
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behavior (Axon, 2018, 584). Informing people that an issue exists is not a strong enough 
motivator to create sustained change in their habits.  
 Researchers Burke, Ockwell, and Whitmarsh looked into the effectiveness of 
participatory art on encouraging behavioral changes related to the environment. They concluded 
that participatory arts do successfully engage audiences emotionally (while also conveying 
information) and have great potential to lead to positive changes. Those most impacted by such 
interventions are those who are undecided about environment-related issues. Individuals who 
carry strong beliefs with them before the intervention are less likely to come away with any 
changes. The most engaging parts of the interactive art pieces were reportedly positive images, 
humor, and a personal connection according to those surveyed (Burke, 2018, 103). Works that 
viewers have to actively participate with have the potential to create longer lasting impressions.  
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CHAPTER 3: PRECEDENTS 
3.1 Overview 
 Artists and designers have increasingly used their various crafts to engage with the social 
issues of the world around them. In order to establish a distinct direction for one’s own work, it 
is import to note the work that others have done before. Artists have engaged critically with the 
topic of environmental issues like plastics and pollution in recent years through designed 
campaigns, paintings, sculptures, and interactive art. 
3.2 Design campaigns 
Bon Appétit and the University of Portland 
 In collaboration with the University of Portland, Bon Appétit Management Company 
launched a campaign against single-use plastic straws on campus as they transitioned from 
plastic to paper products. 
 
 
Figure 1. Print campaign against single-use plastic straws 
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This campaign was a huge success and plastic straws were effectively eliminated from the 
campus of the University of Portland (Bon Appétit Management Company, 2018). 
The Last Plastic Straw 
The Last Plastic Straw is a project created by Jackie Nunez as a subset of the Plastic 
Pollution Coalition. They are campaigning against plastic straws and working with restaurants to 
promote more sustainable options like paper straws. 
 
Figure 2. Anti-straw ad placed in restaurants 
 
Figure 3. Anti-plastics restaurant collaboration 
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This organization has successfully partnered with restaurants all across the United States, Japan, 
Australia, and parts of New Zealand as they continue to spread a message of sustainability 
(Nunez, n.d.). 
Surfrider Foundation 
The Surfrider Foundation is an organization of volunteers that promote sustainability, 
clean water, and plastic-free coastlines. They organize clean-ups as well as lobby for change at a 
government level. They sponsored the release of an anti-plastics PSA in 2012 with the intention 
to raise awareness about the issue of plastic pollution and plastic toxicity entering seafood that 
human beings consume (Hickman, 2012). 
 
Figure 4. What goes in the ocean PSA 
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3.3 Activist painting and photography 
 
Martin Wittfooth 
 Artist Martin Wittfooth creates large scale paintings of animals in modern environments 
that juxtapose the styles of hyperrealism and surrealism. He draws attention to modern problems 
like climate change, habitat destruction, pollution, and plastic waste. In an interview he is quoted 
as saying, “I want my work to feel trapped in two worlds: the nostalgic past, and the troubled 
now” (Purssey, 2012). 
 
Figure 5. Loot Bag (Wittfooth, 2013) 
 
Chris Jordan 
 
 Artist and photographer Chris Jordan does an outstanding job of incorporating data into 
artwork. He uses data regarding environmental issues like pollution and plastic waste to design 
intricate works of art. For example, he saw data that 240,000 plastic bags are consumed around 
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the world every ten second. He then took 240,000 different colored plastic bags and constructed 
a sort of mosaiced reproduction of Botticelli’s famous Birth of Venus painting (Jordan, 2011). 
 
Figure 6. Venus (Jordan, 2011) 
Bonnie Monteleone 
 Artist and lab coordinator of a marine debris lab, Bonnie Monteleone tackles the issue of 
plastic waste in a unique way. She conducts her own research and has collected plastic waste 
from 10,000 nautical miles of ocean. She took the famous “Great Wave” print by Hokusai and 
overlaid plastic waste she had collected on top of it (Hance, 2014). This work vividly draws 
attention to the fact that human beings are destroying the once beautiful and clean oceans with 
excessive plastic waste. A lot has changed in the world since the original print was created in the 
1800s. 
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Figure 7. What Goes Around Comes Around (Monteleone, 2011) 
 
3.4 Activist sculpture 
luzinterruptus 
 
 In order to visualize how plastics are increasingly contaminating our environment, a 
group of activist artists called luzinterruptus created a labyrinth out of plastic bags and discarded 
bottles (Frank, 2017). Being surrounded in plastic in this installation provides a chilling 
metaphor for how quickly this problem is getting overwhelmingly out of control. 
 
Figure 8. Plastic labyrinth (luzinterruptus, 2014) 
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Sue Lipscombe 
 English artist Sue Lipscombe created immense whale sculptures swimming through 
waves constructed of over 100,000 single-use plastic bottles. She gathered these bottles at the 
Bristol 10k and the Bath Half Marathon in her home country (Plastic Pollution Coalition, 2017). 
This sculpture captures the reality that the oceans are being rapidly overwhelmed by this type of 
plastic waste.  
 
Figure 9. Bristol Whales (Sue Lipscombe, 2015) 
Dr. Max Liboiron 
 Professor of geography, Max Liboiron created these “sea globes” as representations of 
the aquatic conditions currently surrounding the city of New York. Included in the sculpture are 
plastics from the Hudson River and coal from a closed landfill in the area (Plastic Pollution 
Coalition, 2017).  His work provides an eye-opening contrast to how aquatic life is typically 
portrayed. As opposed to the bright colors and happy fish, this work paints with dingy colors and 
a depressing reality. He uses art as a tool to educate about the issue of pollution in this 
environment.  
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Figure 10. Sea Globes (Dr. Max Liboiron, 2013-2014) 
Various artists 
 A group of volunteers from the Washed Ashore project collected trash from beaches in 
various communities. The collected trash was then assembled into a large sculpture by members 
of the Washed Ashore team, volunteers, and students (Plastic Pollution Coalition, 2017). This 
work not only draws attention to how much plastic is carelessly discarded but it also serves as a 
reminder that fish and other aquatic creatures are ingesting plastics and absorbing the byproduct 
of  toxic chemicals into their bodies.  
 
Figure 11. Washed Ashore 
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Alvaro Soler Arpa 
Using bones and plastic trash, Catalan artist Alvaro Soler Arpa created a series of 
fourteen sculptures entitled “Vida Tóxica” or Toxic Life. The combination of bone and garbage 
created by humans drives home the fact that human activity has a direct impact on the lives and 
well-being of countless creatures (Plastic Pollution Coalition, 2017). It is hard to deny human 
responsibility for the suffering of aquatic animals after seeing these dramatic displays.  
 
Figure 12. Vida Toxica (Alvaro Soler Arpa, 2016) 
Hong Yi-chen, Guo Yi-hui, and Zheng Yu-ti 
Three student artists from Taiwan used innovative methods to draw attention to the issue 
of plastic pollution. They collected water samples from over 100 different sites around Taiwan 
like the Tainan Canal, the Danshui River, and Nanliao Harbor. Next, they took those samples 
and froze them in popsicle molds (Chung, 2018). Not only was this method an excellent way to 
show how many different types of pollutants can be found in the waterways, but the addition of 
the popsicle shapes forces the viewer to imagine consuming this pollution. This emphasizes a 
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personal connection to the issue and may encourage feelings of empathy towards creatures who 
live in these aquatic environments. 
 
 
Figure 13.  Ice Pops (Yi-chen, Yi-hui, Yu-ti, 2018) 
3.5 Interactive art 
We Are the Oceans’ 
 An environmental group called We Are the Oceans’ developed a simple in-browser video 
game in which the player controls a porpoise who swims through the ocean collecting plastics to 
help clean up the ocean. Throughout the game, facts about plastic waste pop up as well as simple 
quizzes for the player to test their knowledge (Gallucci). 
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Figure 14. The Big Catch (We Are the Oceans’, 2017) 
Dumb Ways To Kill Oceans 
 The creative team behind the hit smartphone app “Dumb Ways to Die” partnered with a 
“gaming for good organization” called Playmob to create a playable ad called “Dumb Ways to 
Kill Oceans.” The collaboration came about in celebration of World Ocean Day in 2018 and their 
goal was to raise awareness regarding the issues facing the ocean today. The first part of the 
game is quite simple. The player controls a fishing line and the goal is to tap the plastic on the 
screen in order to remove the plastics from the ocean (Dumb Ways to Kill Oceans, 2018). 
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Figure 15. Dumb Ways to Kill Oceans (Dumb Ways to Kill Oceans, 2018) 
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CHAPTER 4: DATA GATHERING 
4.1 Overview 
 Inspired by the efforts put forth by the University of Portland in terms of plastic 
reduction, I was curious as to what Iowa State University is doing to reduce plastic waste. To 
identify an area where graphic design interventions might be most effective, I contacted student 
government, the Office of Sustainability, and ISU dining. My goal here is to gain a better 
understanding of how much plastic is used on campus, what is done with the waste, and if there 
are any initiatives already in place to reduce plastic usage. If there are efforts already in place, 
perhaps it would help for the general student population to be more aware. If there are no efforts 
in place, perhaps it would be an opportunity to suggest some changes. 
4.2 Student Government 
 In hopes that there are some student led initiatives to reduce plastic waste, I reached out 
to student government and asked, “1. Has anyone submitted a proposal or an initiative to reduce 
or eliminate single-use plastic usage on campus? 2. If not, what are the steps to begin such a 
process?” A representative of student government responded that their Director of Sustainability 
is working with the recycling department and ISU Dining on this issue. Research is being 
conducted on “affordable ways to reduce plastic usage.” I was directed to reach out to their 
Director of Sustainability with any further questions although that turned out to be a dead end.  
4.3 Office of Sustainability 
 Hoping to learn more about what sustainability projects were occurring on campus, I 
reached out to the Office of Sustainability and asked, “what kind of projects and initiatives is the 
Office of Sustainability involved with in terms of single-use plastics. Are 
there student organizations that are addressing the topic?” I received a thorough and helpful 
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response. There is a group called Engineers for a Sustainable World who are working on 
building a machine that can transform recycled plastics into filaments that can be used in 3D 
printers. Student government was also mentioned. The Office of Sustainability is working on 
supporting projects centered around education, raising awareness, and promoting sustainable 
alternatives to single-use plastics. Contact information for the director of ISU Dining and the 
Recycling Coordinator was also provided in the response. It was helpful to find out that there 
were so many organizations on campus working towards a common goal of reducing plastic 
waste. 
4.4 ISU Dining 
 Looking for more details about how much plastic is used on campus, I reached out to ISU 
Dining and asked, “does ISU Dining keep any data on how much plastic is used on a weekly, 
monthly, or yearly basis? Information on how many straws, to-go boxes, and plasticware would 
be incredibly beneficial for my research. If at all possible, could this data be provided to me?” I 
was able to schedule a meeting with the director. ISU Dining is in the process of switching to 
paper straws, but it is a long process without a specific roll-out date. They are looking into 
having re-usable dining materials available for sale, switching to press fiber for salad bar 
containers, and potentially phasing out to-go dining. They implemented a discount for bringing 
in a reusable cup which was utilized over 35,000 times last year alone. When they phased out 
late night dining from their dining centers, they cut down 15,000 pounds of plastic usage. The 
renovation to the Hub will result in fewer ready-made meals being served in heavy plastic 
containers. They are also looking into transitioning to compostable containers for fruit, 
vegetable, and yogurt containers. In terms of ready-made sandwiches, they are reluctant to 
switch from plastic clamshells to paper bags even though paper is more cost effective. The 
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reason given was that customers like to be able to see the food they are buying before purchasing 
it.  
 I was able to get incredibly specific data from ISU Dining about how much plastic is 
purchased each year. In one academic year, ISU Dining used 62,663.90 pounds of plastic. Forty 
pounds of ten inch straws, 1,541 pounds of seven inch red straws, 1.8 pound of stirrers, and 890 
pounds of jumbo straws were used in a year. Looking through an itemized breakdown of exactly 
what gets used in a year became instrumental in inspiring future projects. 
 ISU Dining was very helpful in providing information and answers throughout the entire 
project. They had already been working on a lot of efforts to reduce plastic waste. One thing they 
said that really stuck out was that all change is consumer driven. If people are still buying bottled 
water, then they will still sell it. They will not be implementing radical top down changes if it is 
going to negatively impact their customer base. From a business standpoint it makes perfect 
sense. From this point, I knew it would be more important to focus designs toward the student 
audience as opposed to targeting those in charge of dining decisions.  
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CHAPTER 5: CREATIVE RESPONSES 
5.1 Overview 
 In response to information gathered throughout the literature review and throughout the 
process of gathering data from organizations on campus, I created a series of five projects that 
relate to the topic of single-use plastics. The overall goal is to engage a potential audience with 
the issue in new and innovative ways that encourage a change in behavior or at the very least call 
some basic habits into question.  
5.2 Critical Media: Design for Non-Consumption  
Overview 
In this project, the goal is to redesign packaging for a product in such a way that 
consumers are discouraged from buying it. Typically packaging is designed to encourage 
consumption, so this project deliberately calls that practice into question. The selected product is 
disposable plastic straws. Most often they are packaged in bright, friendly colors in a cardboard 
box. They appear to be safe and clean as they are packaged in a similar way to the food products 
sold on nearby shelves in the grocery store.  
 
Figure 16. Olympia Bendy Straws 
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Early sketches 
 In the early stages of the project, many sketches were made in order to test out different 
packaging ideas. With the goal of discouraging a purchase in mind, packaging the straws as if 
they were ammunition was considered. In this case, the packaging would create a connection in 
the viewers mind between hunting animals with bullets and hunting with straws.  
 
Figure 17. Straws sketch set 1 
 As a more gentle option, a package designed to look like the ocean was also considered. 
The box would have an illustrated image of the ocean with cut-outs in the sides so customers 
could see the straws. The intent would be to show that many straws end up as waste polluting the 
ocean. Other options considered were having no packaging so the straws would no longer no 
sanitary, making the package a turtle that had to be torn open to get straws out of, or making it 
difficult to get the straws out of small openings.  
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Figure 18. Straws sketch set 2 
Inspired by the insecticide brand, Raid, a new package option for straws was envisioned 
as a metal can with more angular graphics with red, yellow, and black as the primary colors.  
 
Figure 19. Raid Insecticide  
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This option is intended to create an association in the consumers’ mind between poison 
and plastic straws as they are essentially poisoning the environment, animals, and humans. 
Straws are a harmful and unnecessary item so the world would be better off not purchasing this 
item. 
 
Figure 20. Straws sketch set 3 
Mockups 
 To further test how the various options worked in a three dimensional environment, three 
options were prototyped with simple paper mockups. The ocean option was mocked up as the 
most subtle and gentle option, the ammunition option was the most extreme option in terms of 
emotional impact, and the Raid can inspired option was a middle ground. After an in-class 
review with fellow students, the Raid option was selected as the best option. The ocean option 
was too subtle. The ammunition option was too aggressive for some and too positive for some 
hunting enthusiasts. The Raid option effectively made students reconsider making the 
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hypothetical straw purchase. As few iterations of the Raid can were made to solidify the design. 
Two paper mockups were created before the final graphics were applied to a real metal can. 
 
Figure 21. Straws paper mockups 
Final outcomes 
To display this product, a high fidelity mockup was created and a satirical commercial 
advertising it. The commercial is published on Instagram. Based on research from the literature 
review, making the commercial lighthearted and humorous may make the project more 
memorable for the audience. The video of the commercial is attached as 
SupplementalVideo_1.mp4.  
 
Figure 22. Shot of “Straws” can on beach 
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Figure 23. Shot of “Straws” can with straws 
 
 
Figure 24. “Straws” can flat graphic 
 
 A potential drawback of this experiment is that while it may encourage students to be 
more careful about their use of straws and how they dispose of them — it seems to be more 
focused on the act of purchasing straws in a store as opposed to grabbing one in a cafeteria. 
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5.3 Design for Behavioral Change: Strawlery  
 
Overview 
The goal for this project is to first select a negative behavior and a target audience then to 
design an intervention or product to change that behavior. The selected behavior is using plastic 
straws and the target demographic was female-identifying college students. The imagined 
product is a necklace that held a reusable straw. The chain of the necklace would go through the 
straw and it would allow the wearer to always have a reusable straw available to them. The 
drawbacks of this proposal would be sanitation of the straw and the issue of the straw becoming 
wet and therefore less desirable as a fashion accessory. The product would theoretically be 
promoted using Instagram and sponsoring influencers. The product name was chosen as a simple 
mashup between the words straw and jewelry. The natural colors and minimalist branding are 
used to give the product a feeling of sophistication and being good for the environment. 
Early sketches 
 In order to generate ideas for the product, the branding, and specifically the logo. A series 
of sketches were made. A necklace made the most sense for the type of jewelry that could hold a 
straw. Bracelets, earrings, and rings are typically too small to be expected to function well with a 
straw attached. Sketches of jewelry display mannequins inspired the linework in later branding 
pieces. Sketches of straws, waves, and checkmarks inspired the final logo for the project.  
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Figure 25. Strawlery sketches 
Final outcomes 
 The final outcomes for this project are a series of ads for a social media campaign, 
merchandise to support the brand, and a simple package designed to store and ship the product 
within. There is some satire involved in this project. It is impractical to expect a large audience 
to actually wear such a product. However, based on some findings in the literature review, using 
social media to educate a younger audience about an issue has the potential to be quite effective. 
Because of this finding, many of the ads also contain information about the issue of single-use 
plastic straws. A younger audience spends a significant amount of time on social media and 
tends to get most information from sources on the internet. Additional research suggested that 
people will make behavioral changes if influenced by their peers. Therefore, seeing other people 
wearing, using, or promoting this product may be a useful way to spread information and 
encourage a positive change in behavior.  
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Figure 26. Strawlery ad 1 
 
Figure 27. Strawlery ad 2 
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Figure 28. Strawlery ad 3 
 
Figure 29. Strawlery merch mockup 
 39 
 
Figure 30. Strawlery packaging mockup 
 After this hypothetical project was concluded, better options for transportable straws 
began to enter the market. Typically they were foldable straws that could fit into a container 
attached to a keychain. They often would come with a cleaning and drying kit which solves the 
main issue with the Strawlery product. Although Strawlery is not the perfect solution to the issue 
of straw-replacement, it at least starts to address the concept of bringing your own straw with 
you in a convenient way. 
5.4 Interactive Art: Turtle Simulator 
Overview 
In this project, the goal is to create an experience for the users of the game in which they 
felt empathy for a turtle who has to live in an environment polluted with single-use plastics. The 
user controls a two-dimensional turtle and they must navigate the ocean looking for food and 
avoiding plastic. It is all too common to see stories in the news about turtle mistaking plastics for 
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food or getting caught in some plastic prison. The goal of this game is to put the users in that 
same position virtually.  
Early sketches 
 While learning the options and limitations of using Processing, several ideas for the game 
were considered. If creating a side-scrolling game is possible, that would be ideal. If not, a static 
screen with static objects would be a backup plan. To make the backup option more interesting 
for the participant, a maze was considered. The user would have to navigate the turtle through 
the maze while collecting food and avoiding plastic. 
 
Figure 31. Turtle simulator sketches 
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Programming 
 When starting the project, everything was simplified to very basic shapes. The 
background is a solid background, the “turtle” is a green circle, the “food” is the solid white 
circles, and the “plastic” is the white outlined circles. The turtle can be controlled with the 
mouse. The food and plastic are static. When the turtle overlaps with food, the score counts up. 
When it overlaps with plastic, the games ends. There is not a way to restart and the objects do 
not move or disappear. As a result, the user could leave the turtle on top of the food object and 
accumulate an infinite number of points. 
  
Figure 32. Processing version 1 
 Using Adobe Illustrator, simple illustrations are created to be added to the game. For food 
objects, a jellyfish, a shrimp, and a crab are created as they are commonly eaten by sea turtles. 
For plastics, a straw, a plastic bottle, and a plastic 6-pack ring are created based on popular news 
articles about objects that are causing the most harm to sea turtles. The illustrations are imported 
into the Processing file and added on top of the existing circles. 
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Figure 33. Processing version 2 
 In the next version, the circles are removed to improve aesthetics. The food and plastics 
are made to float across the screen. They move from right to left in the same way that obstacles 
in a typical side-scroller would. Noise variables are added to the vertical axes of the objects so 
they appear to bounce and float to the left as if they were in water. The food objects now 
disappear when the turtle intersects with them and there is a timer placed on the score so that it 
only adds one for every piece of food is picked up by the turtle.  
  
Figure 34. Processing version 3 
 In the next several versions, many updates are made. The food and plastics appear at a 
random start height at the right of the screen. Once they make it off the screen to the left they 
reappear and a new height on the right. Food now reappear at the right even after they are picked 
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up. In the previous version, the food would never reappear. A start screen is added. Clicking to 
restart now actually restarts the game with all objects resetting to the right. The score goes back 
to zero.  
Final outcomes 
 In the final version of the game, music is added. The turtle has a swimming animation 
and it can flip from right to left based on mouse position. There is a sound effect added for 
collecting food and for running into plastics. Additionally, more plastics and food are added to 
the final version to make the experience slightly more challenging and engaging for the user.  
 
 
Figure 35. Turtle Simulator Start Screen 
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Figure 36. In-game screenshot 1 
 
Figure 37. In-game screenshot 2 
 
Figure 38. Turtle Simulator End Screen 
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 The goal of this game is to encourage players to think twice about the impact of their 
plastic usage habits. There is a real world consequence hidden under the friendly mask of this 
animated turtle game. Players should feel empathy for the turtle character as it has to swim 
through the plastic garbage humans have been tirelessly manufacturing for the past several 
decades. Since this project requires an interaction, it is possible that it will be memorable for 
users. A video is attached of the final game as SupplementalVideo_2.mp4 and it was posted to 
social media.  
5.5 A proposed intervention 
Overview 
This project is designed as a proposed intervention to be placed over the plastic utensils 
at the ISU Dinning Design Café on campus in the College of Design. Using data provided by 
ISU Dining, cylinders would be constructed to a height corresponding to the number of pounds 
of that particular utensil dining services go through every year. This would result in essentially a 
3-dimensional bar chart of plastic usage data.  
Early sketches 
The top of the cylinders would have an easily openable lid so students could still reach 
the utensils if they needed to. An additional benefit of creating cylinders that correspond with 
dining data is that the product that is used the most (forks) will also be the most difficult to reach. 
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Figure 39. Intervention sketches 
Photoshop mockups  
To create a proposal that could be sent to management at the Design Café, a mockup of 
the intervention is created of the intervention. The graphics are created using Adobe Illustrator 
and are applied to a picture of the utensil station using Adobe Photoshop. To get the size of the 
cylinders correct, data from ISU Dining is put into Excel, turned into a chart, and imported into 
Illustrator.  
 
Figure 40. Obtrusive mockup of utensil cylinders 
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 An alternative proposal would be to set up a sign in front of the utensil station with a 
statistic about how much plastic is used by the university in a given year. Presumably the 
cylinders would impact behavior more substantially as they would actively disrupt the act of 
picking up utensils. The sign might be more easily ignored. 
 
Figure 41. Unobtrusive mockup of sign in front of utensils 
Final outcome 
 Since the project is purely hypothetical, the final outcome is the proposal in general. If 
implemented, data would have been gathered before the intervention went up to see how many 
students grabbed plastic utensils during a lunch rush. Then during the same time the following 
week, data would be collected with the intervention in place. The two proposed interventions 
could also be compared during different weeks. The bright colors and overall bold branding are 
chosen to stand out against the neutral tones of the utensil station.  
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Figure 42. Style guide for intervention components 
5.6 Interactive Art: Campus Plastics 
Overview 
The goal for this project is to create an experience for a user that demonstrated, in a 
concrete, clear manner, exactly how much plastic waste is created by Iowa State students on 
campus every year. The weight of the plastic was calculated using data from ISU Dining’s 
reports from academic year 2017 to 2018. In this experience, the user walks campus collecting 
food as many college students do. The catch is, however, every time they collect an item of food, 
the space around them begins to fill with plastic. It gets to the point where the user can no longer 
move through the space, can no longer see, and in some cases the entire game may crash. This is 
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intended to convey the idea that the plastic usage is unsustainable at this point in time and 
something must be done about it.  
Early sketches 
Originally the concept was that the player would be walking through a maze as it filled 
with plastics. Using the game creation software Unity, the game would be a first person view. 
The user would have to navigate through mazes and into different rooms. As they progressed 
through the game, more and more plastics would fill up the virtual playing space. This is 
intended to induce feelings of being overwhelmed by the amount of waste created every year on 
campus. 
  
Figure 43. Unity game sketch set 1 
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Early Unity test build 
 After sketching out a rough storyboard, an initial build of a maze is constructed within 
Unity. The default building interface is not intuitive and it is nearly impossible to make intricate 
buildings without creating a stretching each individual cube into the desired shape. The plain 
white walls feel impersonal and there is not a strong connection to any real place that a user 
could relate to. 
 
Figure 44. Unity test build 
Early sketches 
After realizing that the maze is too impersonal, creating a model of the interior of the 
College of Design building on campus was considered. However, since the goal is to engage 
with students from the entire campus, it made more sense to model the exterior space of central 
campus. This is an area that all on-campus students should have at least some connection to. Due 
to the large shift in content, resketching the storyboard is a crucial step. Instead of having the 
campus space fill up with plastics simply over time, it should fill with plastics as a result of the 
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players collecting food objects scattered throughout. This way there is an element of personal 
responsibility.   
 
Figure 45. Unity game sketch set 2 
3D modeling 
Using a map of campus as reference, simple block buildings are roughed out using 
SketchUp. This software was selected as it is free to use, intuitive, and is able to render 
reasonably complicated shapes quickly. 
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Figure 46. Rough SketchUp model 
Textures and assets from the 3D warehouse were imported into the project to make the 
buildings more closely resemble campus. Making the virtual environment as close to real life as 
reasonably possible with this software will theoretically encourage users to connect the simulated 
scenarios to their own lives. Research shows that behavior change is more likely when the 
targeted person feels a personal connection to the topic and feels that the desired behavior 
change will have a positive impact on their life.  
 
Figure 47. Screenshot 1 from SketchUp model 
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Figure 48. Screenshot 2 from SketchUp model 
 The 3D model from SketchUp is exported to an .fbx file and imported into the game 
creation software, Unity. At first the textures did not transfer over into the new programming 
resulting in a pure white campus. It is a lot more difficult to identify specific buildings without 
the proper colors.
 
Figure 49. First import in Unity 
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 After some trouble shooting, the colors and textures were successfully imported. A grass 
texture was added to the ground and a few trees were added to make the virtual campus feel 
more accurate. Free 3D models of food and plastic were downloaded from TurboSquid.com and 
imported into the game.
 
Figure 50. Screenshot 1 from Unity game 
Programming 
 Although there are many functions that can be accomplished in Unity without 
programming, there are some functions that do require programming in C++ to accomplish. In 
this case, a script is required for the player to be able to move through the space using “w,” “a,” 
”s,” and “d” keys on the keyboard. A script is also required to let the player use a mouse to move 
the camera around and look through space. One is required to pick up food items and to trigger 
an explosion of plastics whenever food is picked up. 
 55 
 
Figure 51. Programming in Unity 
Final outcome 
 The final outcome of this project is a fully publishable and interactive game. In the final 
version, glowing orbs are added to all food objects to make them easier to see from a distance. A 
start screen is also added to introduce the game.  
 
 
 
Figure 52. Start screen from Unity game 
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Figure 53. Screenshot 2 from Unity game 
 
 
 
Figure 54. Screenshot 3 from Unity game 
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Figure 55. Screenshot 4 from Unity game 
 
 
 
Figure 56. Screenshot 5 from Unity game 
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Figure 57. Screenshot 6 from Unity game 
 
 
 
Figure 58. Screenshot 7 from Unity game 
 
 Making the location as personal as campus encourages the player to connect this scenario 
to real life. Additionally, instead of plastics filling the space over time, in the final version the 
players’ actions have a direct impact on how much plastic pollutes the playing space. This 
further emphasizes the point of personal responsibility the player should feel in regards to plastic 
waste. The intent behind this unconventional method of engaging an audience and presenting 
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data will encourage players of this game to reevaluate the impact their habits have on the rest of 
the world. The game is intended to be humorous. Plastics flying and rolling across campus 
sporadically are amusing at the least to witness. Players should not feel attacked in regards to 
their plastic usage but should feel encouraged to rethink their habits. The lighthearted and 
positive aesthetics in the game along with the humor within the plastics physics should stick in 
the minds of those who engage with the project. A video of the project is available as 
SupplementalVideo_3.mp4 and was posted on social media.     
5.7 Discussion 
 While the general goal of each project is to discourage the use of single-use plastics 
different approaches were used in each one. The “Straws” project aligns with several behavioral 
change suggestions outlined in the literature review. For example, it utilizes humor in the 
hyperbolized comparison between an insecticide and a plastic utensil. It employs humor in the 
commercial advertising the product to a fictional group of people who want no aquatic life taking 
up space in “their” ocean. It also aligns with suggestions by employing social media as a tool to 
spread information to an audience. However, it may not be as positive as behavior expert 
recommend seeing as it deals with the death of marine animals. It also falls short in the 
interactive component. An audience can make comments on the social media post, however they 
are unable to interact with the project itself. For these reasons this project may encourage some 
behavior change but it may not be as impactful as it could be.  
 The “Strawlery” project has many of the same advantages and disadvantages as the first 
project. One advantage is the humor behind the proposed product. It is somewhat whimsical and 
funny to imagine wearing utensils as a solution to plastic waste. It addresses the important 
behavior change factor of providing an opportunity to make a better choice. Another potential 
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advantage could be the behavior change factor of social adaptation. If a person’s peers begin to 
use this product, it may encourage them to follow suit. Another benefit in this project is the 
positivity. It encourages the positive behavior of buying a sustainable product as opposed to 
simply discouraging a negative behavior. This project also utilizes social media, but like the first 
project, there is a lack of engagement. If the product were real, there would be more 
opportunities for interaction. Even so, it would be limited. For the reasons of social adaptation 
and the general positivity in this project, it can be assumed to be more impactful than project one 
but still not as engaging as it could be.  
 “Turtle Simulator 2K19” is the most interactive of the projects thus far. It establishes a 
positive emotional connection between the user and the turtle character which is helpful in 
encouraging a behavioral change. If the user empathizes with the turtle, they may be more likely 
to reconsider their use of single-use plastics. Like the other two projects, this one utilized social 
media. However this project allows for addition engagement if the user actually plays the game. 
A downside of the game is that it may come across as too negative. The game is over as soon as 
the turtle touches plastic. Research has shown that negative and sad emotions are less motivating 
than positive ones. Another potential downfall to the game is that user may not feel a strong 
enough connection between their plastic use habits and ocean life. Particularly an Iowan 
audience may have a difficult time visualizing how their actions impact an ecosystem so far 
away. This project may have around the same level of impact as project two because it has a 
similar balance of pros and cons. However, the fact that it is interactive may give it some 
advantage. 
 The proposed intervention project has the benefit of being interactive and being situated 
in the way of someone’s every day actions. It is hard to ignore, which is good for changing 
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behavior. It is hard to deny the personal and real life connection this project creates. The 
downfall of this intervention is that is does not use any social media and that it merely states 
plastic usage data. Experts agree that merely stating facts is not the best way to engage an 
audience and to encourage a change in behavior. As a result, this may prove to be the least 
effective of all the projects.  
 Theoretically, the final project “Campus Plastics” should be the most effective in 
discouraging the use of single-use plastics. It uses humor to engage the audience, it puts the 
audience in control of the experience as it is completely interactive, and it is set in a location that 
the target audience (Iowa State students) will have a personal connection to. The game involves a 
relatable task of picking up food on campus and then it immediately shows the consequences of 
such an action. A significant reason why many people continue to use single-use plastics is that 
an immediate consequence or inconvenience does not occur as a result of that behavior. If the act 
of purchasing a coffee and putting it in a plastic cup caused hundreds of pounds of coffee cups to 
rain down, more people would be inclined to purchase a re-usable option. It is easy to assume 
that one’s personal habits do not make a difference; this game shows just how much one action 
adds up over time. The downside of this project is that it may seem negative. There is no way to 
win. There is no way to clean up the plastics or choose to buy sustainable utensils. However, due 
to the strong personal connection to the location and the actions of the game— the pros 
presumably outweigh the one con in this project.  
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CHAPTER 6: SUMMARY AND CONCLUSION 
6.1 Summary 
 Single-use plastics plague humanity with environmental issues such as blocked 
waterways and infertile soil. These plastics cause millions of dollars per year in clean-up costs to 
costal countries. Single-use plastics poison and injure wildlife and can even lead to health 
problems in humans. To change behavior, it is important to create engaging positive messages 
that audiences can interact with and will remember well after the interaction ends. Many artists 
and organizations are tirelessly addressing the issue, promoting education, and seeking solutions. 
On an individual level, there are plenty of ways to help and get involved.  
6.2 Conclusion and Future Directions 
 There are many ways to engage with social issues beyond the typical “raising awareness” 
campaign. The “raising awareness” campaign absolutely has benefits and there is a place for it. 
However, stopping at awareness is not enough because a lack of knowledge is not the main 
reason why people retain their negative behaviors. Most people are sufficiently aware of the 
issues but lack certain motivations to make meaningful changes. Designing experiences that 
cause an audience to physically engage with an issue may leave impressions that lasts longer and 
have a greater impact on future behavior.  
There are a near-infinite number of projects that could continue out of this topic. One 
area for investigation is the idea that knowledge of one’s personal data can help lead to 
behavioral changes. Asking a group of volunteers to write down or tally the amount of single-use 
plastics they use each day for a week might yield interesting results. Will people use less if they 
are told that their numbers will be published? Will they use less as the week goes on and as they 
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become more aware of their own habits? Would informing them of average plastic usage 
statistics encourage them to use more or less?  
Another aspect of behavior that was mentioned in the literature review but only lightly 
addressed in the creative responses is leveraging the influence of peers. People are by nature 
social creatures who seek to fit in with the habits of their peers. Perhaps instead of asking people 
to keep track of their plastic usage in a private journal, they should be asked to text a picture of 
every plastic utensil they used to a friend. To avoid filling up their phone with photos of plastic 
and to avoid annoying their friends, would participants be encouraged to use fewer plastic items? 
In terms of designed products, perhaps some people would be interested in an app that 
reminds them to pack their reusable items, gives tips on sustainability, helps them track how 
much plastic waste they are responsible for, and help keep them accountable. Such apps exist to 
help with behavior changes for those who are trying to quit smoking, drinking, or are trying to 
lose weight. There may be an opportunity to develop an app that helps people to cut back on 
plastic usage. 
Physically implementing project 4 would also be an interesting future direction. It would 
be worthwhile to know if such an intervention would have any impact on student behavior and if 
the predictions were accurate. Additionally, gathering more responses and feedback from 
viewers of the created projects could yield some useful insights. Are the projects viewed as 
positive or negative? Which one discourages plastic usage most effectively? Which project is the 
most memorable? 
As long as single-use plastics are still being purchased, used, and thrown away in massive 
quantities artists and designers can play a role in drawing attention to the issue and asking people 
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to re-evaluate their habits. Even the simplest interactions can be powerful enough to start a 
conversation and begin to make a difference. 
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